Chyle fistula is a relatively rare complication of neck dissection occurring in about 2-3% of cases; it is associated with increased morbidity and mortality. The use of somatostatin analogs (octreotide) is well documented in cases of pancreatic and enterocutaneous fistulas. In fistulas after neck dissections, it is based on few reports and case series. The aim of this study was to report a case of conservative control of high-output fistula with octreotide. A 34-year-old female underwent total thyroidectomy with neck dissection (central compartment and left II-V levels). Postoperatively, she developed high-output lymphatic fistula (>1,600 mL/day). Fistula flow remained high in spite of conservative measures. We opted for prescription of octreotide 0.1 mg subcutaneous every 8 hours and observed complete improvement of the fistula after three days.
Introduction
Chyle fistula is a relatively rare complication of neck dissections that occurs in approximately 2-3% of patients. It is associated with nutritional and immune system compromise, hydroelectrolytic disorders, hypoalbuminemia, lymphopenia, surgical wound infection, and increase in hospitalization time; in severe cases, it can be fatal 1, 2 .
First-line treatment of chyle fistula is conservative -it involves diet control, compression bandaging, and negative pressure drainage. In severe cases of high-output fistulas, clinical treatment alone may not be effective; under these circumstances, reoperation is required 1, 2 .
In cases of pancreatic and enterocutaneous fistulas, the use of somatostatin analogs (octreotide) is widely documented. However, in fistulas following neck dissection, reports and case series is scarce in the literature.
Case report
Female patient, 34 years old, referred to Head and Neck Service of Hospital das Clínicas, Faculdade de Medicina, Universidade de São Paulo (HCFMUSP) with complaint of lateral cervical mass persistent over 6 months. Physical examination indicated multiple hard palpable nodules in both lobes, whereas the biggest one was approximately 2 cm in size, as well as level II-III cystic cervical mass of approximately 4 cm on the left side. Thyroid function was normal, and neck ultrasound revealed three hypoechoic nodules with microcalcifications, as well as a level VI lymph node conglomerate and a level II cystic formation on the left side, with hypervascular solid component. By means of a cytological evaluation by fine needle aspiration of thyroid nodules, the level VI lymph nodes and lateral cystic mass revealed a papillary carcinoma of the thyroid with central and left lateral metastases. The patient underwent total thyroidectomy with left (levels II-V) and bilateral (levels VI-VII) neck dissection. The surgical outcomes corroborated the physical examination and imaging of the thyroid with multiple hard nodules and lymph nodes of suspected secondary involvement at levels II, III, IV, and VI. During surgery, lymphatic leakage and level IV trauma of lymphatic vessels were observed; the latter was immediately identified and controlled with polypropylene yarn. Lymphatic fistula was not observed until the end of the procedure. A suction drain was placed at the thyroid cavity and neck dissection location. From the second postoperative day, a white milky secretion -approximately 300 mL within 24 hours -was observed as drained output. On subsequent days, the drain output increased, reaching values of up to 1,600 mL ( Figure 1 ). In face of the high-output lymphatic fistula diagnosis, conservative measures -such as fasting, total parenteral feeding, compression bandages and strict control of hydration and electrolytic disorders -were put in place. However, in spite of these conservative measures, the fistula output remained high. On the 8 th postoperative day, 0.1 mg subcutaneous octreotide every 8 hours was prescribed. Within a day of the prescription, the fistula output reduced to 500 mL; on subsequent days, it dropped further to 35 and 5 mL. The medication was administered until the 14 th postoperative day (6 days). Oral diet was reintroduced on the 13 th postoperative day. The patient was released from hospital on the 17 th postoperative day, clinically stable and free of chyle fistula symptoms. The patient is on routine follow-up (for approximately 18 months at the moment of writing of this report) and has not presented signs of complications related to chyle fistula. 
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High-output chyle fistula treated with octreotide after neck dissection for papillary thyroid carcinoma
Discussion
Lymphatic fistula occurs following neck dissection in approximately 2-3% of cases. Its incidence is highly correlated with the anatomical aspects of lymphatic vessels at the cervicothoracic junction, in particular on the left side of the neck, where the thoracic duct empties between the junction of the subclavian and internal jugular veins 2 . Handling of this venous angle during neck dissection represents the main risk factor for chyle fistula, especially in cases of metastatic lymph nodes 3 .
The incidence of lymphatic fistula is alarming, as it exposes patients to several complications, significantly increases their time in hospital and the probability of reoperation -in severe cases, it may lead to death. Upon identification of lymphatic fistula, patients must be carefully watched due to the risk of nutritional and immune compromise, hydroelectrolytic disorders, hypoalbuminemia, lymphopenia, surgical wound infection, and pleural effusion -with or without chylothorax 1, 2 .
Lymphatic fistula is usually detected on the first days following surgery by an increase in output of white milky secretion through the drain. Diagnosis may be based on biochemical analysis of the secretion, which indicates an increase in triglyceride levels (>100 mg/dL) and lymphocyte count above 50%. Although there is no consensus in the literature, most authors classify fistulas as high-or low-output based on a threshold of 500 mL.
Management of fistulas, in most cases, is done as conservative treatment, especially in low-output cases. Initial measures include diet change upon reduction of fat intake -where medium-chain triglycerides are more highly recommended -, compression bandages, and suction drainage. In some cases, it is necessary initiate patients on oral fasting and parenteral feeding in order to further reduce flow in lymphatic vessels. When conservative treatment does not effectively control the fistula, reoperation is usually recommended, especially in high-output cases. There is no consensus as to the ideal time for reoperation. In general, a more aggressive conduct is recommended in cases of high-output (>1 L) and persistent (>7 days) fistulas with no perspective of improvement. However, this conduct is associated with a considerable increase in morbidity and mortality 1, 2, 4 .
Somatostatin is a peptide that acts on the neurohormonal axis in a paracrine manner. Octreotide, a synthetic somatostatin analog, performs a similar function, although it is more selective in the gastrointestinal system. Its biological actions include inhibiting the thyroid stimulating hormone (TSH), the growth hormone (GH), the vasoactive intestinal peptide, gastrin, intestinal secretions, and biliary flow. The precise mechanism of action of octreotide in the management of lymphatic fistulas is still unknown. However, it is believed that intestinal absorption of fat and triglycerides reduces the thoracic duct flow, which would help cicatrization of the vessel wall. In most cases, octreotide is administered subcutaneously at 100mcg every 8 hours. The main adverse events are nausea and vomit, pain and/or bruise at the site of injection, headache, abdominal discomfort, and hyper-or hypoglycemia.
A search on the MEDLINE database (via Pubmed) with search words and operators (chyle fistula OR chyle leak OR chylous fistula OR Thoracic duct
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High-output chyle fistula treated with octreotide after neck dissection for papillary thyroid carcinoma fistula) AND (neck dissection) AND (octreotide OR somatostatin OR somatostatin analog) resulted in twelve articles about the subject, with 43 cases altogether ( Table 1) . Synthesis of these case reports shows a success rate of lymphatic fistula conservative treatment with octreotide around 95%. Nevertheless, it is necessary to take the publication bias and the limited number of cases into consideration when categorically concluding that somatostatin and its analogs are efficient, especially in high-output fistulas. 
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This study aimed at reporting a case of conservative control of high-output fistula with the use of octreotide in a safe and surprisingly fast manner.
Chyle fistula is a severe complication following neck dissection. However, there is no therapeutic algorithm in place to improve its management. Use of octreotide as a supplement to established clinical measures appears to be promising in the scope of conservative management of lymphatic fistulas.
